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3 £.3. ^*rfe 3)3.21 tMH #<S43L, <{]^ 3^*1 *7l^4 o>^e-1 

3**1 50%S1 ^ ^(duty factor)* 7>*H , 4# *+$3.<* 3-§-*l ? J <r 

713] a] x|oj^ii4| 44 MUM ^^-¥-71- «>44 71§a]3:« 2^~fs 

AlHHAl7lJl a #e}t<*3 AlHEAl^l fl^S.^ i3 A]7i *1<*U1^2)- o]~§-e1 

n i3 *1*>£ 471 -S3 «fl^r D J-f- 4^3 l^fM 34H}Ji» 

-*<9^47> 44^ #3lM 44 ^5^-¥-7> #7l 

£ 1 

2 «fl ^44S f-71, ^E]*jE| 
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•f-^AlJ: ^^3]5.{Circuit for generating clock signal} 

£ 2^ 2«B ^sH-sl 3-*-^ £ is] «> 

#3]^ ^A] ^ ^-g- a ol £^ol^, 

£ 4^ £ 321 X| 1 ifl*l XI 4 |i tt<fl7l*l ^-§r iL<Jl 5^14. 

100 : *]ZL7) 200 : ^Ajjr 

210 : A]ff e Bil^iE-l 220 : #^ 

230, 240, 250, 260 : XI 1 Ml*) Xl 4 *l<3-¥-H. 

231, 241, 251, 261 : Xl 1 ifl*l Xl 4 *]<&7] 

300 : 310 : 3«fl *1<S7) 

320 : l«fl t)<&7] 330 : 2«fl Jitf ^<g 7 ] 

340 , 350 , 360 , 370 : Xl 1 tfl*l Xl 4 
380 : I^Jl. #34 
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a] j:!- A^^fe ^J^SlSi ^tb ^^.S ^-E] s»&|(duty factor)7> 50% 

O] 4^ Bl] S^Al^ AjA^Kr SH^h 

35> ^ ^^Hr^ -t^-ilJ^l Bfl^ ^Bt-^rl" 7>*lfe #3^* 3-f<fl 

<LSL PLUPhase Locked Loop) 4-g-s}ji $1^. PLL S|Sfe VC0(Voltage 

Controlled Oscillator)^ ^HCcharge pump) 3^* °l-g-*H ^3 #^^^1- 90°, 
180°. 270°^ 360 OJ §--5-3. AlHH*l?i ^ 90° ^ 270° ^HB7.1?1 #^^11:5. •f-^'tl^ 
Si ^(falling edge)# 180°^ 270° ^B^m ^$.±3, #^2. 

<q ^ oil^Krising edge)* ^WH #^3-°ll 2«fl 7>*lfe #3 

^sHr ?H4. ^r, ^4=r7> 100MHz°4 PLL $3.$= 200MHz2l ^ 

<ie> zie|Jl VLSKVery Large Scale Integration) !--§• «1*^H 

Jfr*r* 50%» 3^, -g-§-S]S.7l- ^^-fr =r^*W **r^, ^-^» 

71) €4. 
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f-44^4 lH84*r ±^ 4£7> *<344 3*H4 °ia -fr-Ms. 

21 iLfi-# 51^5. ^ 4&|7V 344 50%«- 4^4 *H4 44. 

<is> aeiq- #714 f>Bfl4 7l#£ PLL £13.7} 4^3.rz. 2)5.1- 7l4°-3. *H t^^H 
3i .2.3.4 pll SJ3.4 t^oI D fl-f 4^^, PLL ^*Hr ^ S(ffl4 Jg-sq 

f-S) ^ 344711 ^3*11 4= *H^4 <H^^ #^4±Sl ^f-El ^E^7> 

50%3 3514 «HH?l7l at!- <a3 #343:21 ^4=r°fl 44 PLL 33.* ^ol«l-7fl 

431^4 3fe f-4 °^ ?W *MI34 4$4. 

<i9> ne^ss. 4 >^4 43£ 4^ ^4^3 #^a)J:o11 4^ ^4^1 4 

4fc #3 cj^l^ ^ o.S ^44fe #34£ ^3 3.* TflW&Hl &4. 

<20> 4 BVrgo) 4s £.30. £)3Sl 444^, ^ 34*1 ^71^4 4* 

B] $^-6] 50%2] 44 ^Ei# 7>4*r #^ t-S^-Sll- 434 T #34£ *3443.» *H 

**Hr*i sa 4. 

<2i> a. ^4 be 4* 44^ 4* -§--§-43°fl 3^*1 34*1^ ^ #34£si 44 1 hB 
^4^1- 7H^ #^ €343l# *344fe 48^33.* tWKtHI 514. 

<22> 0^4 S-^-g- 7>4fe 4 ^4 ^433.^, 44 HlH7l7> °J 3 #34^4 

n <g^ 1-345l-& ^44 4^ «fl ^4^4 #3 #34:M fl44« 3#*H 4 

EB ^l^Al^s. ^esaj 0.5. ^-aJsJ-jl, 47l 44 Him 71 Si Aiae ^o!^^ 44 #34^ 

4 44 s ^^44 44^1 #343 7l§4^1- 4-T-3 4HS4?l2- ^ #343 7l§4:£» 
42.H44 443.^4 4i3 34 443^4 4-§-ei :dl £3 344 4-7I 444 43 afln^ 
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# t-}^}^ fl^i* #31HJ ^aJ-ajj: ^-¥-7} -S^ft 

$ #31^ 44 #3^3: ^-^-n ^-71 <ysj ^aij^i «H3 7> 

^7} t-^l^ ^^fe, efl^^E^|7> ^^^-Ai) 7|§^]±s. 

Til ^"71 Al = E ^HAlJrofl tcJ-BV 7l§^]Sl- 4^^144, 

#4 a]he Efl^iEl7> #3*Kr #3*^ ^Al^S. #^^7> °J t^A]^ ^7)3. 

#4^171^, Aj- 7 ] ^-71 %*$*f-7\ f^Rr #4lH 7l£4Ufc», #^^VAg 7l^A]^7l- AlS. 
ES} i^o)] ^A^-g- Xjg. ^Vol^ Bfl^ 4=^oj ^<g-=7l- 4?1 *1<3^ 

4t2] Aj-ojo!) A^s) A17V2] IBfl, 2 «fl , 3*1) , -S] A] 7_V^ Al<gAl4^ 4^ 

*l<37li-§- 47) ^eRr ^pSjul £4. 

#4 #S}AlJr A|AjH^ j ^.7) ^^VAJJ: A^Jfc^ 7 }4 *\<&X\ 

« 44^ #41^ ^^1:0,1 44 #4 #^a]3:o) 3 #3. 

7l§O.S 4-71 Aj-ol^T!) A^£ H,]^ Ji^o} ^ ^<g7l 7> ^A^U, Aj-7] ^ Aj- 

A]S AjAja.^jA-1 7 }4 Al7i# *)<&X\H ^l^Ajj ^Aj-Aj^sq. A 0 V 7 ] J^Aj- 

OOHH 47) 7l<3^ #4lH ^Aj-Ajjrofl 44 4^ ^^AIJ: ^Aj7l7> 471 li 

aJJl# t^M, zi Aj-4 4^ 1HM7} «MI$ 44,0] ^^ai^i 44 

Aj.7) 4^0} ^AJJ: ^A|7]S. 44^., oj^Al^S. 4^0] Al^^. c]4E-l7l- ^ ± 

^a14 a1^a14ji, Aj. 7 i oj^ai^ ^ Aj.4 Ai<g^- #^Ai5:i. ^ 7114B7)- 
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<L>3 fcBl^SM, $7] HflH TllolEo] f^Ajif oJalE^V #34*r 3* 43^3. 

44. 

<26> o|^, ^^.^ i£.£-g- %V S s^ £ ^-^^ #^A]S ^3*3.* -8-41*1 €^44. 

<27> £ 1-g- U ijj-ysH #3^AlJl ^AjSJ^ iL<y 14i 0 14. »H H^l€ «}4 £01 

#345:(ICLK)4 ZL #ej4!£(ICLK)l- °J-g-*M -fl-lS* 4=r «fl ^4^2} #^ # 
^^S(0CLK)S] 3441- 3#4°1 t4HaJ5-(SHL, SHR)1- Aj^*l°.5L lH3*Hr ^aJ- «1 

5171(100)21-, -8-71 34 Hi 271(100)21 Al^E ^Ha]s(shl, SHR)^1 44 442} #s}!H! 71 

^4^1 AlHEAl^lJl n t^lH! 7l^A]Sl- Al^EAl^l ^1^5.^-El ±^ 7)<£ 

o>-g-ei ZZ. £Aj Al^Sl ^ «fl^44 47| T^A^ 4^21 344JH XgAj 

4fe #3lHi 344JL ^^(200)4, #^«J-^ fliWS. ^^^-(200)7> 4434 4<r3 #§1 

^HlS^l 421" £ 7-17J0171- tii^i^^^, W <93 #343-(ICLKHl 4^ «fl2l 

<^2Hr» 7Wfe #b) «§1AJ^(0CLK)1- <fl<£4fc #S|A1J: a|a^( 300 ) S ^^cf. 
<28> Aj. 7 l t-B^VAj ^Aj-Al^ ^^H.(200)fe, S 2«fl £Al<e} 44 4°1 442} #3 4-^ 7l§ 

aJss. D|el ^^J-SH ¥-2. 47l Ai^e ^A]i( S | ]li SHR)°fl 44 ^ #34^,5 7l^A]ii- 
4-f^ a1 = ea1 ? 1^ Alae 31*1^(210)4, -8-71 a1 = b 31*1^(210)71- #34^ = ^4 

A <8 7l^Aj311- t-^AlJ-QCLKH &7)3. 4^21 7HolB( NAND1 ~ NANDn )7l- MV^ ^ -f- 

4a1?|^ ^-71 #34(220)4, *7l #34(220)7} #34^r #34'3 ^^Alsl-, n # 

34^ 7\$*\S.7} AlHE^ ^ofl 451- Aj^£l^ 41^17121 1«H 471 Al^A^ 

#34^ 21445U0UT90, 0UT180, 0UT270, 0UT360)! *^4fe *fl l 4 *1<*1-t-5.(230, 

240, 250, 260)1- ^144. 
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*7l 4 1 iflX| ^| 4 *1 (230 . 240 , 250 , 260)^, #7] %7] #3¥-(220)3 4^S] 

*ll 4 Al<37l(231)(241)(251)(261)«- T tB l*4. 

#71 t^JS. ^-¥-(300)*r, £ 3°fi £*14 44 Qo] Aj-7] ^e]4^ ^Mli 
(0UT360)(0UT180)(0UT270)#, =L W^ls. ^-¥-(300)7} #7] ^^±(0UT90, 
0UT180, 0UT270, OUT360H 44 90°, 180°, 270° ^ 360° S] l-e^SS 4^ vtyy}*] ±&s\ 

4 < ?!7l(310)(320)(330)4, A o v 7l 3«H , l»fl ^ 2afl jitf x]<g 7 )(310)(320)(330)4 #7] 
4 A <HJJ:(0UT90H1 44 471 fiAjit 4^4^ *)1 1 vfl*l *)1 4 l^^lJl 4 A 34 
(340)(350)(360)(370 ) 4, -SM *ll 1 4 *ll 2 €i4JL 4^34 (340X350)71- 4^ ^^±°)1 
44 360° ^ 180°2l ^-fr 7 |-x1ji aJ- 7 } ^ 3 $ ^ 4 4^43: 4^1 (360X370)71- 4*3$ 
1^4:M 44 270° 51 90°^ 4^ 7 >4^ *b| €§1AJS(0CLK)» #3*Rr #^^1^ #3 
-¥-(380)5. ^44. 

#4 l-^^Js -fr^-fOSO)^, ^i€^7KVdd)4 ^44 Aj-ojojl sj£i H^4^4(PM) 

4 ^l£i B€4^(NM)7} 3)^ 42.^ SSfl4iE : l(PM)2l Tfloleo,!^ *j| J ^ 

^1 2 4^3: t^7l(340)(350)2l #3447} itO> 7flolH(N0Rl)l- -f-*ll <®S.+ B 

^4^E-i(NM)2l TlMEofli- Aj. 7 ) 7)1 3 ^ 4 4^a]Jt ^-^7l(3 6 o)(370)4 #31447} W 
7flo)E( N0 R2) «J 4«1eKINV1)1- £43°-5. -f-sil ^#44. ^eU #7l 42-i H3J4iEl 
(PM) 5 B3iAlA-E-l(NM)Sl $x]3- *4*Rr 4*lEi(INV2, INV3)* f-sfl <U4 

E1(INV4)°11 °1iHEl(INV4)2l #344°fl4 #3 #^Jl(0CLK)7} t^Tll ^44. 
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<32> $7] 4 1 ufl*l *ll 4 s^a]^ 1H 71(340) (350) (360) (370)fe, i 4<Hl *\s\r £°1 

•fin 7flciE( NAND io)ai <y?m*H ^^^4 6 >*el 4^2} *l<3-g- <?1»13 
(INV11, INV12, INV13)* £aHBsL -dlH TllolB(NANDlO)^ °J^^H 
\fli= 7Ho)H(NAND10)al -fra^Hr <?]tHiM(INV14)2l Sl^^H ^bIeKINVU)^ # 

3£7HH ^^^7> #^5)7fl ^€4. 

<33> o]Q go] ^Aj^ a. £t££| #§}A]Jr 45^3 Hl5l7l(100)7> ^4^* 7> 

*it <y§i #^^i^(iclk)^ * 2i*H #3 t-^£(ocLK)» «a^*°> fl-s-*> 

1- Q%-*}JL, 3#*V fltf*H 4^ ^1=B *M4l£(SHL, SHR)« aJeb^^. 

>8 ^^4(200)5. <a^€4. »^ti5:(ICLK)acf Jitf #^^15. 

(OCLK)Sl fltfo] ^ o.6|l 2)-^ a] ass. i^ti^ a] he ^|<H^i(SHL)* #^*>i, 

#^^lsKICLK)iL4 iLA> #^^!SL(0CLK)2l fl-S-ol Hi 3+41 +^ *1=H* ^sRr A l — 
B *W4l3:(SHR)* #3*V°1 fliHJS. ^-¥-(200)S "g^th 

<34> Aj-71 ^tfAljr ^^«.(200)fe D]e| A1H.E efl^liEi(210)^ #^^H 

a^^s] t-s^S 7 l§4l£* t-U^H 4* #^^7Hfe a+ ^H V *H t 

3j°.3>1 Aj.7] BliE7l(100)7> >«d«H-2-3. #3*1-^ A 1=B ^1^AJJ:(SHL, SHRH 4^ 

Aj-71 #§llH3 5)-^ £ir +#£.3. A|ffEAl^ #3*43. f-^M «t|-. 

<35> 0]Sf Aj-EfloflAi #S}AlJr( IC LK)7}- <Q ^ £| ^ , H "3 3 ICLK)°ll 4^ 

-S-71 #3^(220)21 \fi= 7flolB(NANDl~NANDn)l- #°1H *M-7l- Aj-71 i 31*13 7l§ 
a] Si- 4€33 #3*1*1 #^sf7fl S)jl, n f-71 #^^-(220)71- #3$ #e^M9 7l$Al^ fe 
*)1 i ifl^l *H 4 *l<g-¥-S(230, 240, 250, 260)21 7)1 1 vfl*l ^ 4 *1-?§7](231, 241, 
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251, 261HH, a €31M3 *1HS£ $1*H 4^ i^^l^ lHfl xflxl 

4afl^ *l?)£)o1 t^lH! ^M1JL(OUT90, 0UT180, 0UT270 , 0UT360)5. 
<3 6 > 6|| a]he efl^liE^(210)2l #?m*KQl)«lH #e}i£^ 7l§Al5L7l- #3 €4-2. 

7H!«- t^l^ 7l^A]J:fe 7fie>lB(NANDl)» *«fl ^ *fl 

1 vfl^l Tfl 4 7)<g7l(231)(241)(251)(261)« 47l #^^3 ^^31 

(OUT90)(0UT180)(OUT270)(OUT360)S #^s1i, *1=B efl^iEi (210)21 #3#*KQ2)<>lH #3 
«^ 7l^-t]J:7> #3 €^3. 7 >^* ^-f^flfe ^ ^HMS 7l§A]i^ ^S. 7fl°lS(NAND2)f- 

hV^ ^35 ^ jji <= yfl^ ! vfl^l 7)1 4 ^«a7l(231)(241)(251)(261)l- ^7] f-*fl 
o.S *l<3£)ol -t^lH) ^^^(0UT90)(OUT180)(OUT27O)(OUT360)S. #?1=M, ^lHH efl^i 

£1(210)2} #^^-7>(Qn)oll7.i #g}<£^ 7l§>i3:7> #3£4i 71-^ ^^Ml^r 3- #3lH3 7l 
^^IJLfe 7fl°m(NANDn)# f-Sfl til^i ^ n 7fl2l *fl 1 ifl*l *)1 4 ^1^71 

(231) (241) (251) (261)* 47l ^ £x}*\<L3. *1<SSH ?a}l£H8 

(0UT90)(0UT180)(0UT270)(0UT360)S #^s1tt 3-° 5*1 jfl<H<a3l ^^(200)^ ^5.5. efl^li 
3(210)7} #3>fi;^ 7l^^]^l- AlaEAl^l ;?1*H 421- ^11 1 ^ 4 7.1<3-?-=(230, 240, 

250, 260)21 4^21 Til l x^t] t)1 4 *l°!7l(231, 241, 251, 261)« ^ i^ltN l«fl *M 
4 H)1^ zl-7l t)<£a]^ #s^^-^ ^A 3 VA13 L (OUT90)(OUT180)(OUT270)(OUT360)S. #3*Vt11 ^14. 
<37> Aj-7] #Sl^-Aj ^Aj-Alj: ^Aj«(200)7> Aj^tV #^^3 
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^^S(0UT360)(0UT180)(0UT270)^ #34£ ^-¥-(300)31 3*11, 1»B $ 2«fl Ji4 4 £71 
(310X320X330)41 ^SM, ***Rr 44 2°1 #3lH9 344£ ^*(200)*| *1 1 vfl4 
^| 4 4^(340, 350, 360, 370)7} 3445XOUT360, 0UT180, 0UT270, 

0UT90)°11 44 47l li:4 3l» 1H4^ h 4*34 4^4s°ll 44 #345: #34(380)7} 
#3 #34£(0CLK)1- 4^4 «H4*1 i-Mfe *143 3«B. ^ 2UH 47l *1444. 
<38> 3afl, lHfl $ 2Bfl £L4 4S?1 (310X320X330)414 47l 3«fl, l«fl g 2*114 444 

4^4*3 344JXOUT360XOUT180)(OUT270)4 47l 434*3 fl^±(0UT90)fe *ll 1 ^4 4 
4 4^4± ^71(340X350X360X370)41 9J3=H 7lHB(NAND10)Sl °J4 ^34441 

oi 7 >^4 443 4^4 44-§- 433(invii~invi3)# £44°-3. -S-«fl 44 ^ 443°! 4 

H 7lMS(NAND10)4 44 <a34441 47}sl2-S 4-^ 7llolB(NAND10)^ 434*3 3445L 
(OUT360XOUT180)(OUT270)(OUT90)4l 44 ^4 ^4 444 SM*Ka, ^ 4*34 

xl*^ 4^43^ 4«1&I(INV14)« »*fl JI443. 4444 #344. 
<39> ola)- ^ol #31}-^ 3443:(0UT360X0UT180)4| 44 ^1 1 ^ *fl 2 4^42. 4*34 
(340X350)7} 4>$4 l^J:^ 4^4^ #34(380)4 iL444B(N0Rl)l- -f-^fl 44 fe4 
^ 31) £i e^^i^eKPM)^ 7flolHoll 47}44 ^ 42-^ B^^liEl(PM)!- 2.44 4^1, 
#34*3 4445UOUT270)(OUT90)41 44 * 3 ^ ^ 4 1^2 4*34(360X370)7} 4*34 
4i43:fe 4^45. #3^(380)4 to>7flo)E( N0 R2)l- -f-sfl 44 fe4 44^- 4440NV1) 
s. ^. S )) tiV^^ :f <as.i B3i4^4(NM)4 7)HB4) 47}44 ^ -a-E-i H$4^4(NM)» 
S-f-445.5. 42^ B*a4^4(PM) ^ ^!£i H$4;i4(NM)4 3 4?$ 44fe 1 3? *ll 2 

fiAji (340X350)71- 4*34 4^4^41 44 Ji443. 4s, ^ 3 ^ ^1 4 4^4^ 
4*34(360X370)7} 4*34 4^4^41 44 4443. 44, 3. s\sl^ Siffl4^4(PM) ^ 4! 
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S-i EiyU)iEi(NM)2l <Ua1^(INV2 > INV3)5. °l^-<^ 2fl*H ^ * 

<40> 0r}7H, ^71 #§^Jr ^^«.( 340 )7l- #3sHr #3 ^Jl(0CLK)fe «1^7l 

(100)^1 ^^H?} "93 #^^15:(ICLK)2l- fl-S-g- «151§>J1, wis 44^1 4^ ^W^i 

^-¥-(200)21 X\S.S. Ellxl^EK210)°H ^n 1 -€ 7l^J:* Al = HAl7]^^ #^1H! 

*<H"ti£(0UI360)» l^l^H, 3 HMH?! ^H-ili(0UT360)°ll 4^ »«J<ti£ # 

5^(340)71- #^ #^^l^(OCLK)^ 360°fltf* ^^*>S.S #3 #§^iU0CLK)2l 360° 41 # 

<4i> ZIE|JL ^71 360°21 f-^lH] ^1H^]S(0UT360)^ S^lHS fl^i ^1^^(200)^1 * 
7] #3^(220)41*1 #33^ #3lH 7l§A]sl-, n. 7l§Ali7> Aiae^ 

nK -B^fe ^ Al^s] 4uq AlTj-i- *)1 4 *l<3f-= (260)7} *1<3a13 ^c-H, #7] 

90°, 180°?! 27Q°2) #3^3 ^<H-ll Jl(0UT90)(0UT180)(0UT270)fe t-^lHS 7l£<il:£», n # 
7l§Al±7V 
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(230)(240)(250)7> 2M *\<&*W ^« a* 360°^ «3lH! 

(0UT360)^ #3^3: ^^«(300)S1 3«fl *l<?!7l(310W <g3sH 1 
(340) 5 #§1a1J: #^^-(380)# "fl i-Mfe 3»fl ^l<a€ * *l 1 € 

AAji ^71(340) g *«J<4l± #3^(380)1- £*fl3-£-S 4afl ^sl 1 ^ %% m 

^-tl^coCLK)^ 360°S ^*Kr 180°^ *W4l£(0UT180)^ l«fl Jitf 

71 (320)ol| 1"1 A l#"£^ * *A 2 ^71(350) £ #^^12 #^Jf- 

(380)1- f-4*H «)|aii£ 2«fl #3 #^ Aj^(0CLK)2l 180° # 3°H, 

270°2l *W*]:S:(0UT270)fe 2«fl Jitf *| £7l (330)<Hl fl^sW 2«fl Alft^ 

^ 3 «H§7l(360) $ #§lAjs #3^(380)* f-^H 3313^3- 3«B *1 •SSI'S 

#^Aij:(0CLK)fil 370°» S°H, 90° 2] ^lH^l^(0UT90)fe *A 3 

^^Als ^871(360) S #^AJ^ #5^(380)* €313^3- l«fl *l«Ssm*l #3 

#^a]^(0CLK)21 90°» ^*Hr ^14. 

<42> aal£S #71 %n #e}-ti£(0CLK)3 90°, 180° 270° #3 #3 a1J:(oclK)21 360° 
1- 7]&<L3. *H ^71 1/4, 1/2 ^ 3/4*1 ^l^Al^ ^AjsHr TjolHS #71 #3 #^A1J: 
(OCLK)^r #^Ajs(ICLK)2l «8*|SU ^J^fe 2*|°H, ^ ^E^7> 3 

S^l 50%* 7H7I1 ^4. 

<43> #7H1A^ £ <£tg-g- HV^^ -8*1 oflofl £Als}H 
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2r 7}$ *°]*}7\] <£ 544. ^. tf^UHfe #^^l^(ICLK)2l 2«fl 4*1 
^ #3 #^Ji>(0CLK)# ^4fe *<H a .2.3*1 £ 8H 

^Mli Wf-{200)7} ±^ AIM ±^ ufl^ ^1^1^ 67fl 2L^r 87fl 
gsjl^ ^Aj-Ai^ ^^§>£a o. 6711 JEfe 87fl f-s] fl#a£4 44 #3 

4Hfl -4- s-si #341** * 9X$= * <^ 7WS ^ai^ ^ &4. 

<44> Ol^Vo)lAi ^Tg*V HV<4 ^Ol £ 4^2] <^ #^A]Jl2l ^ 

3).^o)l 4^ Bflo^ 7Hi, fltfoj ^ 334 50%°J #3 #341 

i» ^*Hr ^^-5-Ai Cl^l^ ^J^S. SlS-S] T^gol ^3>JL, ^)12:7> -g-o]^ ft| e| 

*^si -§~g-3JL°11 4#«1 4-§-« =r 8314. 
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^4^ ^ #^£4 ^ "33 °l-8-«H A 3-^4 4^ H ti ^4^ 

#3 $1#4» A 15.E ^H^t- -S^3°-3. ^4^- 34 «lH7l; 

-SM 34 «lH7lsi a1 = e ^o^Aijiofl 4^- s>q-s] #3}4^ 7l§Ais» a]k 

EA|7lal ^ #^1^3 7l§A]^» Al^EA]?] *1 "3*1^4 o}^] n £ 

^ *R>* 47l 4°14 ^3 »ti^4# *1<3^ 4^3 «3 a s M3 ^aj-aj^s ^Aj^Vfe #3t 

SHHl-£ ^47} ^4 ?l^Jii 44 4?1 #34 

Jiofl 4^ aflo] ^nK-i- 7}xi^ #3 #e}4:£« ^4£r #345L ^45. ^€ #34 

[^44 2] 

*ll 1 4°ti 5a°H, 47l 34*1^7^; 

Aj-71 #3t^ 7l^Aj^a| 5)-^ A|2E £ir 44 A 1HS# *IH4tt *1=B ^l^^li* 

AiS^ 0.3. t^Rr 3-§. §>fe #34^ 

1344 3] 

l *oHl 5a°H, -8-71 3442 ^4^; 

4421 71^a] Ss . nje) xl^sM t2 47l aIhh *lH*!iL<Hl 44 ^ #3 

4^3 7l^431» 2). 0.3 A] a HA] A] HE Efl^A-El; 
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71^ 47l #34; 

-*7l -S-71 #347} #3*R: #3* A 3 ^^^Sl-, ZL 7}&#5.7} 
[34*J- 4] 

*il 3 *<H1 5a<>H, 443 *l-?i4=-I- 444-; 

-5M f-7l #343 443 #3£43 4°H, #3 *1#3 mil, 2«fl, 

3«fl, -3 ^1^* 7l<gAl7lfe 4^2] *l<?|7ll~g- 2}7l 4«l*Kr 34 4^3- SRr #3^21 
5] 

4 i 1H1 5^4, ^7i #34s. ^<H4fe; 

^7l «^«^8 3444- ^JfoflAi 7>4 #4 *1<3*1?1 443 #3lH 34 

Aj^ofl 4e(- #3 #3443 jfl^J. nfl^l ±£_S\^ A] 44 7l^O.S. Z|7l -$°]Z\7\} 

Aj. 7 | ^Aj-Alj; ^Jfo,H 7>4 ^4 Al^ ^l^Al?J Z\^<>\ #3!iM§ 344 

I<4 aj-71 4^o| xl<g7l<HlAi *144 443 #3lH$ 344s<>fl 4^ l^Al 
It t^s}^ 443 ^Aijr ^$7); ^ 

A 0 v 7 i 443 ^^aij: ^7)7> 443 €^4:M 44 #^ #34iL» 1M§4 

^ t-34£ #34s 4^4 4^5- 4^ #342 ^Ajs] S . 
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